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(54) ALTOENnCATION METHOD IN DIGITAL MOBILE COMMUNICATION 

(57)Abstract: 

.pURPOSE:-To enable a mobile stationto be shared and to prevent 

illeEal use by specifying a authentication confirmation signal and a 
authentication reply signal of a mobile set and a subscriber with a 
random number and a secret key and starting the operation when 
both the signals are coincident 

CONSTITUTION: A random number generating circuit 31 generates 
at first a random number R for an authentication request in a base 
station and transmits the number to a mobile station, A mobile set 
30 enters the random number R and secret keys Ks, Kp of the 
mobile set and subscriber to a signal conversion circuit 33 to obtain 
an authentication reply and a communication ciphering key Ke1 and 
transmits the authentication reply to the base station. The base 
station inputs the random number R and secret keys Ks, Kp to a 
signal conversion circuit 32 to obtain an authentication reply and a 
communication ciphering key Ke2. A comparator circuit 34 
compares a bit pattern of the authentication reply received from the 
mobile station with a bit pattern of the authentication reply 
generated in the base station, and enables the authentication of the 
mobile set when they are coincident and disables the recognition in 
other cases. That is. then the authentication of the mobile set and 
the subscriber authentication are implemented simultaneously by 
one authentication procedure to share the mobile station by plural 
subscribers without degradation in the throughput 
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* NOTICES * 

JPO'and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



CUIMS 



[Claim(s)] 

[Claim 1] In the authentication approach in the digital mobile communication forjudging whether in performing 
mobile communication between the migration machine by the side of a mobile station, and a base station, a 
communications partner is attested and a communication link is started Said mobile station creates a migration 
machine authentication reply signal according to the 1st specific principle with the predetermined random number 
sent from said base station, and the 1st private key of the migration machine proper currently held beforehand, and 
transmits it to this base station. According to the 2nd specific principle, create a subscriber authentication reply 
signal with this random number and the 2nd private key of the subscriber proper from a subscriber, and it transmits 
to this base station. The communication link secrecy key which keeps a communication link secret according to the 
3rd specific principle with this random number and these 1st and 2nd private keys is created. Said base station With 
this predetermined random number generated in this base station, and said 1st and 2nd private keys currently held 
beforehand According tojhe said 1st 2nd, and 3rd specific principles, a migration machine authentication 
acknowledge signal, a subscriber autlientication'abknowledge signal," and a communication link secrecy key-are — 
created. The authentication approach in the digital mobile communication characterized by performing delivery by 
said random number of tiiis communication link secrecy key while comparing whether said migration machine 
authentication reply signal, this migration machine authentication acknowledge signal, and said subscriber 
authentication reply signal and this subscriber authentication acknowledge signal are in agreement and attesting said 
communications partner. 

[Claim 2] The authentication approach in the digital mobile communication according to claim 1 characterized by 
replacing said a part of 2nd private key in said mobile station by said subscriber's recitation number. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the authentication approach in the digital mobile communication 
with which the base station in digital mobile communication attests that it is a mobile station with a communicative 
partner's just mobile station. 
[0002] 

[Description of the Prior Art] Protection of the security in the wireless section is strongly desired as the increment 
in mobile communication need and a demand of diversification of service increase in recent years. Generally, by 
mobile communication, a mobile station and a base station cannot judge the justification of the mobile station which 
opmmunicates in a subscriber's accomodated location, in order that connection may change for every 
communication link. Therefore, while the authentication function for checking the justification of a mobile station is 
requiredrthe authentication function of the subscriber who communicates is required of personal-communications 
number (PTN) service. Moreover, since a communication link is used for a wireless circuit, the secrecy function 
which the content of a communication link may be monitored and enciphers the content of a communication link for 
the security protection of the content of a communication link is required. 

[0003] Here, drawing for explaining the conventional authentication approach to drawing 4 (A) and (B) is shown. 
Drawing 4 (A) and (B) show the delivery approach of the authentication in a ** yaw ROPPA automobile telephone 
system, and a communication link secrecy key. In drawing 4 (A), a fixed network side transmits a random number 
RAND (authentication demand signal) to a mobile station first A mobile station is the key Ks of the authentication 
currently beforehand held in the mobile station in encryption circuit 51a according to algorithm A3, such as DES 
(Data Encryption Standard). SRES (authentication reply signal) is computed from a random number IRAND. and it 
transmits to a fixed network side. 

[0004] Key Ks of the authentication currently beforehand held by the fixed network side on the other hand at the 
random-number RAND and fixed network side In encryption circuit 51b (it is the same as encryption circuit 51a), 
SRES is computed according to algorithm A3. And in a comparison circuit 52, SRES computed by the fixed network 
side is compared with SRES transmitted from the mobile station, if it is coincidence (yes), a communication link will 
be started, and if it is an inequality (no), communicating will become impossible. That is, the justification of SRES 
which received by the fixed network side is checked, and a mobile station is attested. 

[0005] Moreover, drawing 4 (B) shows the delivery approach of a communication link secrecy key, and delivery of a 
communication link secrecy key is performed to authentication and coincidence of drawing 4 (A). Setting to drawing 
4 (B), a fixed network side is a random number RAND and the key Ks of authentication. The communication link 
secrecy key Ke is computed according to the algorithm AB of encryption circuit 55b, and it stores in the storage 
section 56. On the other hand, it is the communication link secrecy key Ke by the side of a fixed network. It does 
not carry out transmitting to a mobile station as it is, but it transmits indirectly using a random-number RAND 
signal. Key Ks of a random number RAND and authentication in and a mobile station The algorithm A8 of 

encryption circuit 55a is followed, and it is the communication link secrecy key Ke. It computes and stores in the 
storage section 57. 

[0006] Thus, the encryption circuits 51a and 51b, algorithm A3 of 55a and 55b, and AS By making it encryption 
algorithm, it is possible to prevent -a third party's tapping and the activity of an uriiust mobile station, and it can 
realize enciphering and delivering the secrecy key for keeping the communication link after authentication secret to 
authentication and coincidence. 
[0007] 

[Problem(s) to be Solved by the Invention] However, key Ks of authentication by the above-mentioned approach 
Since only one kind of authentication to depend is performed, the migration machine and subscriber by the side of a . 
mobile station cannot be distinguished, for example, one set of a migration machine cannot be shared by two or 
more subscribers. However, although it was possible to have performed subscriber authentication and migration 
machine authentication independently by repeating the same procedure twice, since the amount of signals which 
carries out a radio transmission doubled and a throughput fell, there was a problem that the number of subscribers 
which can be held will become fewer Moreover, key Ks of authentication Since it was held at the migration inside of 
a plane, when the body of a migration machine was stolen, there was a problem that an urjust activity was attained. 
[0008] Then, while this invention was made in view of the above-mentioned technical problem, can prevent lowering 
of the throughput of wireless and can share one set of a mobile station by two or more subscribers, it aims at 
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offering the authentication approach in the digital mobile communication which prevents the urxiust activity by the 

theft. 

[0009] 

[Means for Solving the Problem] In the authentication approach in the digital mobile communication forjudging 
whether in performing mobile communication between the migration machine by the side of a mobile station, and a 
base station, the above-mentioned technical problem attests a communications partner, and starts a communication 
link Said mobile station creates a migration machine authentication reply signal according to the 1 st specific 
principle with the predetermined random number sent from said base station, and tlie Ist private key of the 
migration machine proper currently held beforehand, and transmits it to this base station. According to the 2nd 
specific principle, create a subscriber authentication reply signal with this random number and the 2nd private key of 
the Bubsoriber proper from a subscriber, and it transmits to this base station. The communication link secrecy key 
which keeps a communication link secret according to the 3rd specific principle with this random number and these 
1st and 2nd private keys is created. Said base station With this predetermined random number generated in this 
base station, and said 1st and 2nd private keys currently held beforehand According to the said 1st, 2nd, and 3rd 
specific principles, a migration machine authentication acknowledge signal, a subscriber authentication acknowledge 
signal, and a communication link secrecy key are created. While comparing whether said migration machine 
authentication reply signal, this migration machine authentication acknowledge signal, and said subscriber • 
authentication reply signal and this subscriber authentication acknowledge signal are in agreement and attesting said 
communications partner It is solved performing delivery by said random number of this communication link secrecy 
key, or by replacing said a part of 2nd private key in said mobile station by said subscriber's recitation number. 

[0010] . . . 

[Function] As mentioned above, a migration machine authentication reply signal and a subscriber authentication 
reply signal are created for a predetermined random number from a base station with these random number and 1st 
-and 2nd^private keys with delivery and a mobile^ station to a mobile station. On the other hand, in a base station, a 
migration machine authentication acknowledge signal and a subscriber'authentication acknowledge-signal are-^ _ _ 
created with this random number and the 1st and 2nd private keys currently held beforehand. And a communication 
link is started, when a reply signal and an acknowledge signal concerned are compared and it is in agreement in a 
base station. 

[0011] That is, it becomes possible by performing migration machine authentication and subscriber authentication 
simultaneously in an authentication procedure once to share one set of a migration machine by two or more 
subscribers, without reducing the throughput of wireless. Moreover, by transposing a part of 2nd private key to a 
subscriber's recitation number, when the body of a migration machine is stolen, K becomes possible to prevent an 
urvust activity. 

[0012] Moreover, a mobile station and a base station create a communication link secrecy key with a random 
number and the 1st and 2nd private keys. That is^ when an above-mentioned reply signal and an above-mentioned 
acknowledge signal are in agreement, it means that the communication link secrecy key in both a mobile station and 
a base station was shared correctly. Therefore, it becomes possible to perform simultaneously migration machine 
authentication, subscriber authentication, and delivery of a communication link secrecy key. 
[0013] 

[Example] The block diagram of one example of this invention is shown in drawing 1 . Among drawing 1 , m a 
migration machine [ in / in 30 / a mobile station ], and 31, the signal transformation circuit of a base station and 33 
carry out the signal transformation circuit of a mobile station, and, as for 34, the random-number-generation circuit 
of a base station and 32 are carrying out the table of the comparison circuit of a base station, respectively. The 
signal transformation circuits 32 and 33 are the same functional secrecy and Key Kp. It shares. A subscriber's 
private key Kp For example, it being recorded on an IC card etc. and inserting in the migration machine 30 at the 
time of an activity etc. is the gestalt which the migration machine 30 and the subscriber separated. 
[0014] A base station is the random-number-generation circuit 31 first, generates the random number R for an . 
•authentication demand, and transmits it to a mobile station. The bit length of the viewpoint of code reinforcement to 
the random number R has desirable about 64 bits or more. 

[0015] The migration machine 30 is the received private key Ks of a random number R and a migration machine, A 
subscriber's private key Kp read from the subscriber card It inputs into the signal transformation circuit 33. and the 
authentication responses Rs1 and Rpl and the communication link secrecy key Kel are obtained. This 
communication link secrecy key Ke2 is used as a communication link secrecy key for keeping future communication 
links secret And the authentication responses Rs1 and Rpl are transmitted to a base station. 
[0016] A base station is the random number R and private key Ks which were generated in the random-number- 
generation circuit 31. And Kp It inputs info the signal transformation circuit 32, and the authentication response Rs2, 
Rp2, and the communication link secrecy key Ke2 are obtained. The communication link secrecy key Ke2 is used as 
. a communication link secrecy key for keeping future communication links secret A comparison circuit 34 inputs the . 
authentication responses Rs1 and Rpl received from the mobile station, and the signals Rs2 and Rp2 generated in 
the base station, and compares each bit pattern (array of a bit string). When Rsl and Rs2 are equal, it considers as 
the migration machine authentication O.K., and when other, it considers as the migration machine authentication NG. 
Moreover, when Rpl and Rp2 are equal, it considers as the subscriber authentication O.K., and when other, it 
considers as the subscriber authentication NG. It is the private key Ks of a mobile station and a base station that 
each bit pattern is in agreement And Kp The same thing (therefore, a communicative partner's mobile station is a 



JP.05-327693.A [DETAILED DESCRIPTION] 



3/4 V 



just mobile station) is meant, and what (therefore, the communication link secrecy key was shared correctly) the 
authentication demand and the authentication response were mistaken and was transmitted that there is nothing is 
guaranteed by the high probability (reliability becomes so high that R and- the number of bits of Rsl and.RpI are... 

made [ many ]). ^ . ^ j , x-i 

[0017] In addition, private key Kp of the subscriber of a mobile station A part is recorded on the nonvolatile memory 
in the migration machine 30. and a subscriber memorizes the remainder as a personal identification number, and 
when starting a communication link, it may be inputted into the migration machine 30 with a ten key etc. Moreover, 
you may be the case where the result obtained by a certain specific operation of a personal identification number 
and the number on memory is used as a private key. An unjust activity becomes impossible, if according to this a 
personal identification number is not known even if the migration machine 30 is stolen. 

[0018] Next, the block diagram of one example of the signal transformation circuit in the migration machine of 
drawing 1 is shown in drawing 2 . Among the signal transformation circuit 33 of drawing 2 , in the 1st encryption 
circuit and 42, the 2nd encryption circuit and 43 express the 3rd code circuit, and 44 expresses [ 41 ] the 
multiplexing circuit, respectively. In addition, also in the signal transformation circuit 33 of a base station, it is the 
same configuration except for the multiplexing circuit 44. moreover, the 1- the same circuitry is sufficient as the 3rd 
encryption circuit. 

[0019] The Ist encryption circuit 41 is a subscribers private key Kp. It uses, the random number H tor an 
authentication demand received from the base station is enciphered by 32 bits according to the 2nd specific 
principle, and the authentication response Rp1 is outputted. The 2nd code circuit 42 is the private key Ks of the 
migration machine 30. It uses, a random number R is enciphered by 32 bits according to the Ist specific principle, 
and the authentication response Rs1 is outputted. The 3rd encryption circuit 43 is the private key Ks of the 
migration machine 30. It uses, the authentication response Rsl is enciphered according to the 3rd specific principle, 
and the communication link secrecy key Kel is outputted. Moreover, the multiplexing circuit 44 multiplexes Rsl and 
Rpl . and outputs them to a base station as one signal. In addition, the multiplexing circuit 44 may be removed and 
Rs1 and Rp1 may be transmitted as another signal. ' " - 

[0020] the 1- the code realized in the 3rd encryption circuit 41, 42. and 43 requires that circuit magnitude should be 
small and there should be few throughputs, in order to realize in the migration machine 30. such the 1- as a cipher 
system by the 3rd specific principle, private key cryptosy stems, such as FEAL (Fast data Encipherment Algorithm) 
and DES, are effective. Therefore., it is actually impossible that deriving the above-mentioned code secrecy key Kel 
intercepts the communication link after authentication since It is actual very difficult, and to create and use an 
urxjust mobile station. In addition, although the point of reliability is sufficient as making it the same as an input signal 
R. as long as the number of bits of output signals Rs1 and Rpl has enough the large number of bits of an input 
signal R, it may make the number of bits of output signals Rsl and Rpl fewer than an input signal, and may raise the 
throughput of wireless. For example, although both the output signals Rs1 and Rp1 will become 64 bits like drawing 1 
if an input signal R is made into 64 bits when adopting FEAL as a cipher system, only 32 bits of each low order are 
extracted and multiplexed.'and a 64-bit authentication response is constituted and it transmits. According to this, it 
becomes much more difficult to compute a private key by intercepting. In addition, although the above-mentioned 
example was only expressed as the base station, it contains the control station of the high order of a base station, 
the exchange, a home memory station, etc. . o / an • u 

[0021] Next, the block diagram of other examples of this invention is shown in drawing 3 . Drawing 3 (A) is what 
showed the outline in the case of attesting among users, and drawing 3 (B) is a block diagram for making drawing 3 
(A) correspond to drawing 1 R> 1, and explaining it In drawing 3 (A), it attests between an authentication invoking 
user (equivalent to the base station in drawing 1 ), and an attested side user (equivalent to the mobile station in 
drawing 1 ), and the cryptographic key Ki (equivalent to Kp [ in drawing 1 ] and Ks) of secrecy is shared 
[0022] A now and authentication initiator user is Plaintext P and a cryptographic key Ki while transmitting the 
suitable plaintext P (equivalent to the random number R in drawing 1 ) to an attested side user. It uses and Code C 
(equivalent to Rs2 and Rp2 in drawing 1 ) is generated. The plaintext P which received by the attested side user on 
the other hand to cryptographic key Ki It uses, cipher (equivalent to Rs1 and Rpl in drawing 1 ) is generated, and 
an authentication initiator user is returned. It is Authentication O.K. if Cipher C and C are equal. 
[0023] Thus, by making Plaintext P into a different sentence (random number) for every authentication, the content 
of the authentication procedure can be changed for every call, and secrecy nature can realize the high 
authentication approach. i • i 

[0024] Moreover, in drawing 3 (B), by the encryption machine F of encryption machine F' (equivalent to tlie signal 
transformation circuit 32 in drawing 1 ) of the migration exchange (authentication invoking user), and a migration 
machine.(attested user), and F" (equivalent to the signal transformation circuit 33 in drawing 1 ), in order to make 
an encryption rate quick and to make small the burden to CPU (central processing unit) of a migration machine, 
secret key cryptosystems, such as the above-mentioned FEAL and DES, are used in addition, authentication key Ki 
it is ~ authentication key Kp for subscribers And authentication key Ks for migration machines It stores in a home 
memory station as some subscriber dates. 

[0025] First, the migration exchange transmits random-number R (P) generated within the migration exchange to a 
migration machine, and performs an authentication demand. So, in a migration machine, the encryption result Rp and 
Rs (C in drawing 3 (A), and Rpl and Rsl 2 in drawing 1 considerable) are obtained by the encryption machine F and 
F" using Kp which is an authentication key the object for subscribers, and for migration machines about R (P) which 
received, and Ks (Ki). It propesses by taking out the authentication key Kp and Ks (Ki) from a home memory similarly 
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in the migration exchange. 

[0026] And a migration machine is this encryption result Pp and Rs to the migration exchange. It transmits as an 
authentication response. By the migration exchange, comparison collating of both-encryption result ls.i?arried out, 
when a result is in agreement it is regarded as authentication normal, and a communication link is started. In 
addition, in drawing 2 . the secrecy key Ke1 is generated from the migration private key Ks, and it is the 
authentication key Kp for subscribers at drawing 3 (B). Although the secrecy key Kel is generated, both may not 
necessarily be another, and whichever is satisfactory for them as long as they are. unified the migration exchange 
side. 

[0027] Here, if the encryption result generated during an authentication procedure is used for a secrecy key (the 
secrecy key Ke1 of a migration machine, and secrecy key Ke2 of the migration exchange), since Insurance and a 
secrecy key which could be realized efficiently and is different for every call are [ delivery of the secrecy key in a 
wireless circuit ] generable, a'secreoy pattern can be changed for every call, and high secrecy of safety can do. 
[0028] 

[Effect of the Invention] As mentioned above, according to this invention, by being able to share one set of a 
migration machine by two or more subscribers, and making some private keys into a personal identification number 
in one authentication procedure, without lowering the throughput of wireless by realizing migration machine 
authentication and subscriber authentication simultaneously, even if a migration body is stolen, an ur\just activity 
can be prevented by the personal Identification number. 
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* NOTICES * 
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l.This doeument has been translated by computer. So the translation may not reflect the original precisely. 
2,i¥^^ shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 13 It is the bloclt diagram of one example of this invention. 

[Drawing 2] It is the block diagram of one example of signal exchange ****** in the migration machine of drawing 1 . 

[Drawing 3] It is the block diagram of other examples of this invention. 
[Drawing 4-] It is drawing for explaining the conventional authentication approach. 
[Description of Notations] 

30 Migration Machine 

31 Random-Number-Generation Circuit 

32 33 Signal transformation circuit 
34 Comparison Circuit . 

41 1st Encryption Circuit - . ._ _ 

42 2nd Encryption Circuit - - . - . 

43 3rd Encryption Circuit 

44 Multiplexing Circuit 
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[0016] SS^^Ii. SLS^^lH]^ 3 1 T5^±b;^cSL 

- ^ MR tM^:MM '^'^^^ ^{i-^^^lHisS3 2irA* 

iK? ^i^&gmKe2ttE^^05i^^^5li•r6:fc^^^®{iSE® 

mS^SRsl, Rpl^ 2^U^Sfl!l^rtT%4bf::lf^Rs2. 

ge^) ^^JtliTS. RsltRs2;i>^^bl'^t##i!ia^IiE 
OKtU ^n£A^1-C0i:t#»l*S^fINGa:tSo XR 
pltRp2*5^LV^i:^inA^^IEOKi:L. -t:?!!^^© 

Rt;Kp moxM^to^^mmmi)^ 

[0 0 17] 3^*5, ^iii^rolraASc^SJ^MKp \t: - 
3* 0 p^iO^m^^^'^ U i::fB#. ® D » 

x^ii^^um^thxmmh. mm^mi^'t^t^^\z 
^y:^-^\z^r)^mm o\zxi3hxh^\^K 

[0 0 18] ^i;:. m2\z. mi(oi^mm\zm^^^ 

^|E|gS3 3tf', 4 1 1 ©Bt^{tlllg&, 4 2t^^2® 
tfr^ftlHlS, 4 3}A^3t^I©^lHlB, 4 4l3:^S>ftilpIgS 

3 3iC*5UT'b#S^klHlK4 4^|^tip]i;fil^T$)5o 
[0019] mi <0It^ft[Hlg§4 1 \t. nX^omm^ 
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[0 0 2 0] mi-^^o^imntAi, 423^(^4 

k\i?'EAL (Pasl dala BDcipheriDeni Algorithm) , 

If^:/ hS[7!i^3'65^;^^ttnii. tB:^«-^Rsl. Rpl^^tiy 

fflf^:g'&. ^1C0J;5IC, A:^3it^R^6 4tfy 
l-^tffl^fl-^Rsl, Rpm*IC6 4b:^y ht?i^:«i^. 

[0 0 2 1] a 3 It. :^mmo)mo^'^M<0':/o 
y^m^^t. ms (A) f^^x-ifrpiT^tE^ffp^-p 

OOm^^^bf^feOT, 0 3 (B) t^s 1^3 (A) 
(A) \Z^^^r. ^lESiia-lf 

m^K.v . Ks \zm) ^mt^. 40 

[0 0 2 2] I'i^. ^!EeMa-iftli®^;^¥*P 
(g|Ur:fe^j''£>a^Rliffl^) ^K^Ma-lflc^fi 

\z.m^R^^. Rp2!cffia) ^±m^^ -13. 
mwzm^R^i. Rpiicffis) 



#^:sF5-3 2 7 6 9 3 

• • 6- - 

[0 0 2 4] ^fc. 03 (B) \Z^\*^X. ^Sil3^« 

im^w) \znt^^'i^^fh'^<t^fcmz. mv^o? 

Ki Ta'5fllA#ffl^»Kp Rt;^«ffl^WKfi 
[0 0 2 5] ST> ^I!i35^«»^SIitSl::?^bT. ^«) 

immnx^SE\.mmR (p) ^^liUT^gEs*^ 

fr^o -^2:1?. mMX\t. SitLfcR (P) ^linA# 
ffi^i^BiSJ^rc^^liEa-C^^Kp , Ks (Ki ) ^fflV> 
TPg-t^fblgFJ&LtXF" tllTft^ftii^^Rp » Re (03 
(A) j::43tt:&c* , 0lic:*5lj-SRpi, Rsl2 ffiS) 

m&wmz&\^x^^ 

. Ks- (Ki ) mj^hxim^fro. 

[0 0 2 6] -^UT. ^mmt^%'^^w.\z^^^^ 
^.pp , rs ^ESE^&^^ixTgMTSo ^a^^m^ 

0 2T[i^!l!)a^jiKsJ;DSJgiiKel^4^bT 
^3 (B) X\mxmmUUmK, cfcDS&ESK 

^msmm\tm--^i\x\^^n\iii%^xh^^\ 
[0 0 2 7] ziXLx. m%^m^\z±^^n^^^^ 
m%um\z%m'tfi\t mmm(ommmKtrsamm 
ismmo^mMKt2) . uummzm^wm^oMi^ 
'^^±i^^'z>^^mzmx^. ^fzwrnzmu-otcmu 

[0 0 2 8] 

o)-^^^w^^tth:it\z^^. ^%ifmmt,n 

[0ffioffim?^SgiS] 

[02] 01 <D^fjtSlt43tt o{E^3^Mlfe[5I^5£^)-:ft^t 

[0 3 ] *%?50ffi(^^IS{?!|£^y D t^rnXh^. 
[04] «a£C^StiE*ft^£MtofcJsi)O0T*^. 

[?e^(^)Ui!Bj] 

3 0 ^IMIS 
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(B) 



(|#P^^5-3 2 7 6 9 3 



3 1 m^^B^ 

3 2, 3 3 ^^iSim 

3 4 mm 

4 1 mo^im^ 



4 2 ^2(^)Ilg^ft;ll]K 

4 3 mo^im^ 

4 4 0&it^ 



mi] 
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(6) 



#^¥5-3 2 7 B 9 3 



[02) 



a 

DC 
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(7) 



B-3 2 7 6 9 



(A) 



5^t:C=F(P,K0 




c' 



(B) 



Kp 



Ks 



Kei 



4/ 



Rp,R5(C) 



I 



RrRs* 



Kp.Ks 



Kp,Ks 
(Ki) 




OK 
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(8) 



5-327693 



34} 



Ks 



(A) 
R A N D C^^^^^^"'^^ 



51a 



51b- 



-RAND 

1 



Ks 



52 



SRES 



I 



Ks 



■55a 



(B) 

RAND 



-RAND 



Ks 



55b_ 



Ke 



Store He 



-57 



56 



Ke 



SioreKe 



(72) ^is^ m± m, 



(72)%Dj# m 

(72)S5BJ!« s 
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